Materials
The reagents used, 18-crown-6, sorbents and organic solvents were obtained commercially (SAF). Complex (Fe 2+ )@L was prepared as described in Ref. S1 . C 8 K (potassium graphite) was obtained as described in Ref. S2 . All synthetic manipulations using C 8 K were performed in prepurified argon atmosphere using inert-gas glove box technique (Specs GB02M; <8 ppm O 2 , <1 ppm H 2 O). THF was predried over NaOH and distilled over potassium/benzophenone ketyl; hexane was distilled over Na/K alloy.
Analytical and spectral methods
Elemental analysis was performed in INEOS RAS under inert atmosphere. Analytical data for C, H, N contents were obtained with a Carlo Erba model 1106 microanalyzer. Iron content was obtained both by spectrophotometry and by X-ray fluorescence method. Potassium content was obtained both by flame photometry and by X-ray fluorescence method. Boron content was obtained spectrophotometrically. Chlorine content was obtained by Shöniger method.
MALDI-TOF mass spectrum of (K18cw6THF 2 )(Fe + )@L was recorded in both the positive and negative ranges with a MALDI-TOF-MS Bruker Autoflex II (Bruker Daltonics) mass spectrometer in a reflecto-mol mode. The ionization was induced by an UV-laser with the wavelength of 337 nm. The sample was applied to a nickel plate, and 2,5-dihydroxybenzoic acid was used as the matrix.
UV-Vis spectrum of the solution of (K18cw6THF 2 )(Fe + )@L in THF was recorded in the range 230 -900 nm with a Varian Cary 50 spectrophotometer.
Analytical and spectral data for (K18cw6THF 2 )(Fe + )@L:
Anal. Calc. for C 34 H 58 N 6 B 2 Cl 6 FeKO 14 (%): C, 36.99; H, 5.30; N, 7.61; Fe, 5.06; B, 1.96; K, 3.54; Cl, 19.27. Found (%): C, 36.95; H, 5.38; N, 7.46; Fe, 4.87 (spectrophotometry) Cyclic voltammetry (CV) experiments were performed using a Metrohm Autolab PGSTAT128N potentiostat with a conventional one-compartment threeelectrode cell (5 ml of solution). Glassy carbon electrode (MF-2012, BASi), which was used as a working electrode, was thoroughly polished with alumina slurry, sonicated for 2 minutes and rinsed before every measurement. A platinum wire counter electrode and a standard Ag/AgCl/NaCl aq. reference electrode (RE-5B, BASi) were used. To account for a drift of the reference electrode, ferrocene was used as an internal standard, and all the measured potentials are reported relative to the Fc/Fc + redox couple. The solutions were thoroughly deaerated by passing argon through them before the CV experiments and above these solutions during the measurements.
UV/Vis spectroelectrochemical cell with patterned honeycomb platinum working electrode (PINE research) with 1.7 mm electrode path length was used for spectroelectrochemical experiments.
Gas chromatography analysis of gases evolved during the electrolysis was performed with a Chromatek-Crystal 5005.2 gas chromatograph equipped with a thermal conductivity detector. Hydrogen content in gaseous mixture was quantitatively detected using a 0.5 m-in-length 60/80 Carboxen-1000 column with an internal diameter 3 mm at 200°C for the detector and at 60°C for the oven. The carrier gas was argon flowing at a rate of 15 ml min-1. The injections (250 μL)
were performed via a sampling loop. The retention time of gaseous H 2 was 1.61 min.
Magnetic measurements have been performed using a Quantum Design PPMS-9 device under an applied d.c. field of 1 kOe. Finely ground microcrystalline powders were immobilized in a mineral oil matrix inside a polyethylene capsule.
The magnetic data were corrected for the sample holder, the mineral oil and the diamagnetic contribution. 
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